to discover possible genetic determinants of human developmental disorders. Characterising the changes in mouse embryos that result from ablation of lethal genes is a necessary first step towards uncovering their role in normal embryonic development and establishing any correlates amongst human congenital abnormalities. Here we present results gathered to date in the Deciphering the Mechanisms of Developmental Disorders (DMDD) programme, cataloguing the morphological defects identified from comprehensive imaging of 220 homozygous mutant embryos from 42 lethal and subviable lines, analysed at E14.5.
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Virtually all embryos show multiple abnormal phenotypes and amongst the 42 lines these affect most organ systems. Within each mutant line, the phenotypes of individual embryos form distinct but overlapping sets. Subcutaneous edema, malformations of the heart or great vessels, abnormalities in forebrain morphology and the musculature of the eyes are all prevalent phenotypes, as is loss or abnormal size of the hypoglossal nerve. The most striking finding is that no matter how profound the malformation, each phenotype shows highly variable penetrance within a mutant line. These findings have challenging implications for efforts to identify human disease correlates. Gorlin syndrome is a rare autosomal dominant disorder, characterized by developmental abnormalities and predisposition to malignant cancers, including basal cell carcinoma, medulloblastoma, and rhabdomyosarcoma, as well as benign tumors, such as keratocystic odontogenic tumors (KCOTs) and ovarian and cardiac fibromas. The Hedgehog receptor PTCH1 has been designated to be responsible for Gorlin syndrome. Among these tumors, KCOTs are exhibited by more than 80% of patients with Gorlin syndrome from a very early age. PTCH1 mutations have also been reported in patients with the sporadic type of KCOTs. KCOTs are benign neoplasms of odontogenic origin, with a lining characterized as the parakeratinized squamous epithelium. Compare with studies on other tumors, those on KCOTs have been delayed because of the lack of a proper in vitro system. We established two KCOT cell lines, one each from a patient with Gorlin syndrome and a patient with sporadic tumor, to understand the nature and origin of KCOTs. The Gorlin syndrome-derived KCOT cell line iKCOT1 retained a germlinemutated PTCH1 allele and a wild-type PTCH1 allele. The sporadic KCOT-derived KCOT cell line sKCOT1 had different loss-of-function PTCH1 mutations on both alleles. Both cell lines expressed stem cell markers (CD44, SOX2, and BMI1), mesenchymal cell markers (CDH2, VIM, and SNAI2), and a neurogenic marker (NEFL). Culturing the cells in media with high calcium concentration induced the expression of epithelial cell and keratinocyte marker proteins (CDH1, CLDN1, IVL, and KRT10) and reciprocally reduced mesenchymal cell marker proteins. Under the high calcium condition, parakeratosis, which is characteristic of KCOTs, was observed in normal and three-dimensional cultures. The similarities in protein expression patterns and RNA-seq results between the two cell lines indicated that common mechanisms underlie the development of both types of KCOTs and the presence of a probable common origin of KCOT cells. A perfusable vasculature is crucial for tissue culture in vitro because most cells cannot survive without nutrients from blood. Although some vessel-like structures are formed in vitro, they are not perfusable due to their blind-ends. To make vessel-like structures perfusable, we previously presented a microfluidic device to connect a vessel-like structure with microchannels (EMBO organoid symposium 2016). In this study, we report a tumor spheroid culture in perfusion condition to mimic tumor microenvironment.
We used a tri-culture spheroid as a tumor model which comprised of human lung fibroblasts (hLFs), human umbilical vein endothelial cells (HUVECs) and human breast cancer cells (MCF-7). A microfluidic device consisted of three channels separated by microposts (Kim et al., Lab Chip 2013). A central channel was used for cultivation of a spheroid in fibrin-collagen gel. HUVECs were introduced to fibrin gel-medium interfaces to facilitate connections between vasculature and microchannel. The cells were incubated in a static condition to connect the vessel-like structures in the spheroid with microchannels. After 7 days in static culture, microchannels were connected with a syringe pump and perfusion culture were observed for 5 days.
By secretions from LFs in a spheroid, angiogenic sprouts were formed and migrated toward the tumor spheroid. After 2 days in static culture, angiogenic sprouts from both ends reached the spheroid and finally formed a perfusable vasculature on day 7. Next, we investigated a perfusion culture using a constructed vasculature. During the perfusion culture, we observed vascular remodeling, such as vascular dilation, which could not be observed in the static condition. The spheroid condition is under investigation. These results suggested that our vasculatures are applicable to perfusion culture and the vascular patterns can be flexibly remodeled by environmental stimuli, which is suitable for various tissue culture including a tumor. Despite being highly structured, bone and cartilage can get infections through physical eruption, trauma or bacterial systemic distribution. Infections in these tissues often trigger acute or chronic inflammatory symptoms known as osteomyelitis and septic arthritis. Treatments of the diseases involve certain clinical procedures including determination of tissue physiology and pathogens, which is not always an easy task since bacteria can colonize deeply inside the bone and cartilage and, biopsying may escalate the severity of the infection. Furthermore, germs causing bone and cartilage infection are usually resistant to antibiotics once the biofilm formation is set. To cope with these obstacles, it is crucial to develop the research models which allow accessing the complex dynamic interactions of pathogen and matrix-enriched tissue in a multidimensional context. This study introduces a novel infection model of zebrafish larva notochord which, allows real-time in vivo imaging the progression of infection and the responses of host immune cells and infected chondrocytic tissue. In this model the E. coli injected under the thick collagen barrier of the notochord is cleared after one day of injection, interestingly, without involvement of conventional mechanisms known as phagocytosis, degranulation and NETs. Rather, neutrophils kill bacteria at a distance with the essence of superoxide production. Although the infection is cleared at 1dpi, neutrophils and macrophages are massively recruited along the notochord and cause prolonged inflammatory episode by dynamically express il1β and tnfα. This germ-free prolonged inflammation induces matrix remodeling of notochordal tissue and subsequently brings defects to the vertebral column until adulthood. The model further demonstrates the need of correct neutrophil population to fight certain dose of bacteria at the onset of infection. It also shows that once the bacteria establish their growth inside of the host, stimulation of neutrophil production by G-CSF is a far more effective treatment than application of antibiotics. Summary: Sarcocystis is an obligatory intracellular protozoan parasite which can cause digestive disturbances such as nausea, vomiting, diarrhea, and other gastrointestinal symptoms in infected patients. Also, can cause important economic loss and disease in livestock. This study aimed to determine the incidence of sarcocystis sp. Infection in slaughtered goats at the industrial abattoir of urmia, iran by digestive method and comparison of results with abattoir statistics. During april 2015 to march 2016, 288 slaughtered goats in urmia industrial abattoir (urmia, iran), were investigated for the presence of macroscopic sarcocystis by direct observation. Each of the investigated goat was classified into groups according to the age (b1, 1-2, 2-3, N3), sex and infected muscle tissue. The chopped meat samples, of each goat were inspected for the presence of macroscopic then, all tissue samples were sectioned to 2-3 mm slices and observed carefully for probable macroscopic cysts. The sections were then examined by the peptic digestion method. Our study showed that the digestion method is useful to identify infected samples. According to the results, 12 out of the 288 goats (4.17%) were diagnosed as being infested with macroscopic cysts and high frequency of microscopic sarcocystis infection in goat slaughtered in this area was seen. About 154 goats (53.47%) was diagnosed as positive infasted sarcocystis species by the digestion method. The data analysis indicated that there is a statistically significant difference between age groups, the infection rate increased with age (pb0.05).the infection rate was independent of sex being (74/138, 53.62%) in males and (80/150, 53.33%) in females, and this difference was not significant (pN0.05). Also, there was a significant difference between prevalence of sarcocystis infection in different examined muscles and most microcysts were diagnosed in skeletal (p b0.05). RAGE is a multi-ligand cell-surface receptor expressed on the membranes of lung epithelium during cases of lung development and inflammatory disease. However, the contributions of RAGE to pulmonary organogenesis remain poorly characterized. In order to test the hypothesis that RAGE up-regulation affects lung morphogenesis, conditional transgenic mice were generated that over-express RAGE. Over-expression of RAGE throughout embryogenesis resulted in severe lung hypoplasia and perinatal lethality. Flow cytometry and immunohistochemistry employing cell-specific markers demonstrated anomalies in key epithelial cell types following RAGE up-regulation. Electron microscopy identified significant morphological disturbances including blebbing of epithelium and loss of basement membrane integrity. Possible RAGE-mediated mechanisms leading to the disappearance of pulmonary tissue were then evaluated. A time course of lung organogenesis demonstrated that increased RAGE expression primarily alters lung morphogenesis beginning at E16.5. TUNEL immunostaining and blotting for active caspase-3 confirm a shift toward apoptosis in lungs from RAGE overexpressing mice compared to controls. Elevated nuclear translocation of NF-κB was also discovered in lungs from transgenic mice. An evaluation of genes regulated by NF-κB demonstrated elevated expression of Fas ligand, suggesting increased activity of the Fasmediated signaling pathway in which ligand-receptor interaction triggers cell death. These data provide evidence that RAGE expression must be tightly regulated during organogenesis and that RAGE signaling during branching morphogenesis may provide insight into the progression of developmental lung anomalies including bronchopulmonary dysplasia. Spinal muscular atrophy (SMA) is one of the most common genetic neurological disorders that lead to infant mortality. SMA is caused by reduced levels of survival motor neuron (SMN) protein
